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ACRONYMS

The following are some of the frequently appearing or unique acronyms used in this document.
Thislist is provided as a quick reference for the reader's convenience.

APS ... Advanced Photon Source

=] IR Beamline

BLRSC...... .... Beamline Users Remote Shutter Control System
EPS....ccoovie Equipment Protection System
N[O Normally Closed Relay Contacts
NO..cooerree Normally Open Relay Contacts
PLC ..o Programmable L ogic Controller
PSS....cccore Personnel Safety System
RSC....cooviee. Remote Shutter Control
TBD...oovrrreee To Be Determined
TB.ooiiiei Terminal Block

AOD................ Accelerator Operations Division
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1 SCOPE

This document appliesto all versions of the PSS installed at the APS.

2 APPLICABLE DOCUMENTS
The following documents form a part of this specification to the extent specified herein.
21 APS Documents

Document No. 1111-00001-00 APS Quality Assurance Plan, dated May 1990.
Document No. Validation_Procedure Remote Shutter EOOOP_900TBD.doc

2.2 Drawings

"REMOTE SHUTTER WIRING"
Drawing No. Remote_Shutter Wiring_ EOOOP_2xxxxx (TBR) (formerly 41020203)

2.3 Precedence

In the event of conflict between the provisions of this specification and other documents, the
following precedence shall apply:

This specification. Documents referenced to the extent referenced herein.

3 SYSTEM OVERVIEW

The main function of the interface between the Personnel Safety System (PSS) and the
Beamline Users Remote Shutter Control System (BLRCYS) isto provide a means for the
User to open and close the FE and BL shutters via a remote control system rather than
manually. The open commands will be performed only if al the PSS interlocks are
satisfied. In addition, the interface chassis guards the integrity of the PSS from excessive
voltages from the Users system.

The interface is a chassis normally mounted in the back of the PSS end rack on the
mezzanine. This chassis converts each contact closure request from the BLRSC to a 24
volt input signal at the Allen Bradley Chain A PLC. Also provided for is a means of
testing the system. With akey switch one can choose between REMOTE mode (the
BLRSC requests are the inputs) and TEST mode where the front panel pushbuttons are
the inputs.
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A block diagram of the interface is shown in Figure 3-1 below.

FE FE
P P
N.O ! ! A/B
Contacts > > PLC
2 2 INPUTS
> BLRSC >
BLRSC 3 to PSS 3
> INTERFACE >
Beamline 4 CHASSIS 4
Users q q
Remote PSS
Shutter 5 5
Control P P
System 6 6
| g | g
7 7
1 1
8 8
1 1
9 9
| g | g
Remote/Test Mode Front Pand Inputs

Figure 3-1 Interface Block Diagram
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4 RESPONSIBILITIES

Signal exchange between the two systemsis as follows.

41

4.2

Beamline User Remote Shutter Control Request

4.1.1 Description

The Shutter Request signal originatesin the User rack containing control electronics.
This signal goes through the BLRSC-PSS interface and requests the PSS to operate a
shutter. The primary purpose is to allow remote operation of the FE and beamline
shutters.

412 Operation

The Shutter Request signal is acontact closure across awire pair. Thereisawire pair
for an OPEN request and a pair for a CLOSE request for each shutter. These
OPEN/CL OSE reguests will respond asif the pushbuttons on the User Panel were
activated. The PSSrequiresonly momentary (more than 300 ms) requests; the
contact should not remain closed. The PLC hasatypica scan time of 30-50 ms and
the shutter takes about 1 sec to open and .5 sec to close. Thisresultsin the 300 ms
specification for contact closure duration and a 2 sec response time for the shutter.

In the case of a request to open a shutter, the PSS will perform the operation only if
conditions are safe to do so. For a shutter close request, the operation will always be
performed.

In the case of the BLRSC requesting a shutter to open and close simultaneoudly, the
PSS software will see an open and a close command and will honor only the shutter
close signal.

4.1.3 Responsibility

The Shutter Request signal is the responsibility of the beamline User.

Physical Requirements

The physical requirements for the interface are the accessibility and identification
requirements. The terminal blocks (TB's) at the BLRSC end of the Alpha 25 conductor
input cable shall be placed such that there is sufficient space around them to allow access

for testing and troubleshooting. These TB’s require labels be placed identifying them as
part of the BLRSC to PPS interface. The cable requires labels be placed at both ends.
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Mechanica Interface

The PSS mechanical interface is abank of Phoenix connectors located at the chassis
inside the PSS mezzanine rack. The User interface are terminal blocks or terminal strips
selected by the user and mounted in the BLRSC equipment rack. Devicesthat interface
the signals between the BLRSC and PSS include TB's/terminal strips, mounting rails,
and cable.

43.1

4.3.2

PSS Interface Parts

Cable Specification

A multiconductor instrumentation/process control cable shall be used for the
interface. The cableisa 25 conductors, 20 AWG, overall foil shielded Alpha
No. 45470/25. The jacket isof high/low temperature thermoplastic rubber
construction. The cableis classified as Power Limited Tray Cable (PLTC) 300
volts. Thetray cableis afactory-assembled multiconductor or multipair signal,
control, or power cable specifically approved under the National Electrical Code
(NEC) for installation in cable trays.

Pulling the interface cable between the PSS and BLRSC cabinetsisthe
responsibility of the APS Accelerator Operations Division.

Terminating the cable in the PSS End Rack and installing the necessary labelsis
the responsibility of the APS Accelerator Operations Division. The cable drain
wire shall be connected to ground at the PSS End Rack only.

Terminating the cable in the user's rack and installing the necessary labelsis the
responsibility of the user.

BLRSC Interface Parts
The interface parts are to be determined by the user.
Control relays, (mechanical or solid state) which are needed for interfacing the

USERS commands to the BLRSC chassis, shall be provided by the user and
installed in the user's cabinet.

Electrical/Electronic Interfaces

44.1

442

The +24VDC voltage level is supplied from the BLRSC Interface chassis so the
USER isto provide only a passive contact closure (or isolated solid state relay)
acrossawire pair for each request. Thisrelay shall be rated for 200 Volts DC of
input to output isolation.

The request inputs to the interface shall be wired as shown in the attached figure.
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5 SAFETY CONSIDERATIONS
51 Voltage
Low voltage DC circuitry is used for status and control signals (+24VDC).
5.2 Fail Safe
By using normally open (NO) status switches, sets of NO relay contacts, and positive

logic, 'true high +24V', the system is inherently fail-safe to faults such asloss of power
Or open circuits.

Following page, Figure 5-2 User Wiring Diagram (USERWIRING.DSN)
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USER
END

*top wire of each

PSS
END

pair is +24 VDC FE Shutter
+24 VDC supplied by PSS
BLK 1
" | BLK RED 2 |1
a “RED SHUTTER A OPEN VAT 3|2
RN 2|3
Vv.n‘ 4
% RN SHUTTER A CLOGE
e 1st BL Shutter
TYPI CAL USER | NPUT RG N
ORG BLU 2 |1
300 BLU SHUTTER B OPEN BRN 3 g
YEL 43
: i BRN
ml|lisecond YEL SHUTTER B CLOGE
Cont act 2nd BL Shutter
o)
pUI sed VIO RY % 1
I RY SHUTTER C OPEN PNK 3|2
Cl OsuUr e TAN 2|3
PNK 4
TAN SHUTTER C CLOGE
Note: User supplied 3rd BL Shutter
Term nal Bl ock shall
be easily accessible REDY GRN 1
for term nation testingREDGN RED/ YEL 2 |1
and properly | abel ed asRED YEL SHUTTER D OPEN REDY BLK 3|2
beanPi ne renote shutter VHT/ BLK 4|3
interface cable RED/ BLK 4
VAHT/ BLK SHUTTER D CLOGE
4th BL Shutter
VHT/ RED 1
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VAHT/ BLU 2|3
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8
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T/ RED/ BLK SPARE B s
=
VHT/ RED/ RED SPARE
9
VHT/ RED/ GRN SPARE
VHT/ REDY BLU 1
T/ RED/ BLU SPARE VHT/ RED BRN E—51
VAHT/ REDY VI O E—32
WHT/ RED/ BRN SPARE VHT] GRN BLK E—] i
=
VHT/ RED/ VI O SPARE
DRAIN W RE TI ED TO CHASSI S
VHT/ GRN/ BLK SPARE
ALPHA 45470/25C PHOENIX MSTB 2,5/ 4-ST-5,08 x 20
SHUTTER
CONNECTORS

USERW RI NG DSN



